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(54) PHOTOCATALYST COATING FILM AND ITS FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photocatalyst coating film excellent in formability 
and light resistance by using a hydrolyzed polymn. condensate of trifunctional silane 
expressed by a specified formula and tetrafunctional silane expressed by a specified formula, 
^rtatnum dioxidejaarticles as a photocatalyst, silver as an antibacterial and antifungal agent, 
and coppefasan antibacterial agent. 
SOLUTION: A hydrolyzed polymn. condensate of trifunctional silane expressed by the formula 
of RSi(X)3 (wherein R is a hydrocarbon group or the like and X is an alkoxyl group or the like) 
and tetrafunctional silane expressed by Si(X)4 (wherein X is an alkoxyl group or the like) is 
used as a binder source material for titanium dioxide particles as a photocatalyst. Silver salt 
and copper salt are added to the source material. Thereby, photocatalytic functions such as 
antibacterial and antifungal effects of the coating are improved to develop excellent 
antibacterial, antifungal and deodorizing functions. In this method, the silver component in the / 
coating film contains silver ion and/or metal silver, and the concn. of silver ion, metal silver / 
and/or silver compds. is controlled to 0.01 to 5 wt.% calculated as metal silver to the titanium 
dioxide. \ 
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CLAIMS 



[Claim(s)] 

[Claim 1] 3 organic-functions silane expressed with a formula (X) RSi 3 (the inside of a formula, the 
hydrocarbon group which R becomes from an alkyl group, a phenyl group, or a vinyl group, and X are 
an alkoxyl group or a halogen), Hydrolysis and a polycondensation object with 4 organic-functions 
silane expressed with a formula (X) Si 4 (the inside of a formula and X are an alkoxyl group or a 
halogen), The deodorization, antibacterial, the photocatalyst coat that has an antifungal function and was 
excellent in workability and lightfastness which consists of the titanium-dioxide particle as a 
photocatalyst, silver as an antimicrobial agent and an antifungal agent, and copper as an antimicrobial 

[Claim 2] The photocatalyst coat according to claim 1 whose titanium-dioxide concentration is 5 - 80 % 
of the weight in the concentration in a coat. 

[Claim 3] The photocatalyst coat according to claim 1 in which at least one sort of molds chosen from 
the groups which consist of an anatase mold, a rutile mold, and a bull kite mold as crystal form of a 
titanium dioxide are contained. 

[Claim 4] Furthermore, the photocatalyst coat according to claim 3 in which the titanium oxide of 
amorphism is contained. 

[Claim 5] The photocatalyst coat according to claim 1 in which the anatase mold or the rutile mold, and 
the anatase mold are contained in as crystal form of a titanium dioxide, and the anatase mold is 
contained 30% of the weight or more by the ratio in the crystal component of a titanium dioxide. 
[Claim 6] The photocatalyst coat according to claim 1 which the concentration of complex ion, metal 
silver, and/or a silver compound makes it metal silver conversion, it is 0.01 - 5% of the weight of a 
titanium dioxide, and the concentration of a copper ion, metal copper, and/or a copper compound makes 
it metal copper conversion including a copper ion and/or metal copper including complex ion and/or 
metal silver as a copper component in a coat as a silver component in a coat, and is 0.1 - 40% of the 
weight of a titanium dioxide. 

[Claim 7] A photocatalyst coat given [ of the claims 1-6 in which the aluminum hydroxide is 
furthermore contained at 0 - 50% of the weight of a rate to the titanium dioxide ] in any 1 term. 
[Claim 8] The photocatalyst coat according to claim 1 whose thickness is 0.05-5 micrometers. 
[Claim 9] 3 organic-functions silane expressed with a formula (X) RSi 3 (the inside of a formula, the 
hydrocarbon group which R becomes from an alkyl group, a phenyl group, or a vinyl group, and X are 
an alkoxyl group or a halogen), 4 organic-functions silane expressed with a formula (X) Si 4 (the inside 
of a formula and X are an alkoxyl group or a halogen) under existence of alcohol or other organic 
solvents, water, an acid catalyst, the silver salt as an antimicrobial agent and an antifungal agent, and the 
copper salt as an antimicrobial agent Carry out a polycondensation, form the sol for photocatalyst coat 
formation, and this sol for photocatalyst coat formation [ hydrolysis and ] [ whether it mixes with the 
titanium-dioxide particle as a photocatalyst, and ] Or a titanium-dioxide particle is mixed from the time 
of reaction initiation of the above-mentioned silane compound. The deodorization, antibacterial, the 
formation approach of a photocatalyst coat of having an antifungal function and having excelled in 



h g eg b eb eg e e h 



workability and lightfastness which are characterized by applying a titanium-dioxide particle content sol 
to base materials, such as a metal plate, drying or making it heat-treat at the temperature of 500 more 
degrees C or less after desiccation. 

[Claim 1 0] If the ratio of the raw material of sols for photocatalyst coat formation other than a titanium 
dioxide, silver salt, and copper salt is expressed with the mole ratio of organic so!vent:water:acid- 
catalyst =x:(l-x):y:z:a of 3 organic-functions silane:4 organic-functions silane:alcohol or others The 
formation approach of a photocatalyst coat according to claim 9 that the values of x, and y, z and a are 
0.3<=x<0.7, 0.5<=y<=1000, 0.5<=z<=1000, and 0.0000 K=a<=l, respectively. 

[Claim 1 1] The formation approach of a photocatalyst coat according to claim 9 that at least one sort of 
molds chosen from the groups which consist of an anatase mold, a rutile mold, and a bull kite mold as 
crystal form of a titanium dioxide are contained. 

[Claim 12] Furthermore, the formation approach of a photocatalyst coat according to claim 9 that the 
titanium oxide of amorphism is contained. 

[Claim 13] The formation approach of a photocatalyst coat according to claim 9 that the anatase mold or 
the rutile mold, and the anatase mold are contained as crystal form of a titanium dioxide, and the anatase 
mold is contained 30% of the weight or more by the ratio in the crystal component of a titanium dioxide. 

[Claim 14] The formation approach of the photocatalyst coat according to claim 9 which silver salt 
concentration makes it metal silver conversion, it is 0.01 - 5% of the weight of a titanium dioxide, and 
copper salt concentration makes it metal copper conversion, and is 0. 1 - 40% of the weight of a titanium 
dioxide. 

[Claim 15] The formation approach of a photocatalyst coat given [ of the claims 9-14 in which the 
aluminum hydroxide is furthermore contained at 0 - 50% of the weight of a rate to the titanium dioxide ] 
in any 1 term. 

[Claim 16] The formation approach of a photocatalyst coat given [ of the claims 9-15 whose heat 
treatment temperature is 300 degrees C or less ] in any 1 term. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to deodorization, antibacterial, the photocatalyst coat that 
has an antifungal function and was excellent in workability and lightfastness, and its formation 
approach. 
[0002] 

[Description of the Prior Art] If the light which includes ultraviolet rays in photocatalysts, such as a 
titanium dioxide, is generally irradiated, it is known for many years that the organic substance will carry 
out oxidative degradation. The application to applications, such as deodorization using the effectiveness 
of such [ in recent years ] a titanium dioxide, antibacterial, and antifungal, is considered. By a titanium- 
dioxide particle applying to a base material the sol distributed by water and the organic solvent as an 
approach of fixing a titanium dioxide to a base material, after desiccation, although there are an 
approach of making it process and sinter at an elevated temperature and the approach of mixing a 
titanium-dioxide particle in a binder, when the former makes it sinter, it is limited to that to which a base 
material can be equal to elevated-temperature baking of a tile etc. On the other hand, by the approach 
using a binder, since baking at low temperature is comparatively possible, it can apply to various base 
materials. Low-temperature baking is possible for hydrolysis and polycondensation products, such as 
alkoxysilane and chlorosihcane. and they can be applied to various base materials, and since it is 
comparatively cheap, they are excellent as a binder of a titanium-dioxide particle. 
[0003] Then, by invention of the titanium oxide paint film plasticity constituent for photocatalysts given 
in JP,8-164334,A, and its process, it is conventionally reported by by using hydrolysis nature silicon 
compounds, such as alkoxysilane and chlorosilicane, for the binder of a titanium dioxide, and using the 
hydrolysis product of metal alkoxides, such as alkoxysilane, for the binder of a titanium dioxide by the 
photoreaction nature harmful matter remover given in the patent No. 261 8287 official report, and the 
harmful matter removal approach using this that a coat with the outstanding photocatalyst effectiveness 
is obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] However, publication that the coat the former coat excelled 
[ coat / in / since most most / all or / consist of a mineral constituent, are lacking in workability, and / the 
latter ] in workability is obtained is not found. Moreover, the coating which contained the binder which 
consists of the conventional mineral constituent, for example, and the titanium-dioxide particle also in 
the application which does not need workability Since it does not exfoliate when it applies to 
homogeneity thinly, but a crack will tend to arise and exfoliate if thickness is set to about 0.5-1 
micrometer, The configuration of the Plastic solid which applies a coat was complicated, or since a 
crack tends to arise and have exfoliated from the part to which the film became thick when formation of 
a coat also with uniform spreading on a plate is a difficult approach, there was a trouble that use on a 
postcoat was also difficult. 

[0005] In order to solve the trouble that the coat excellent in workability is not obtained in the case of 
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the conventional method using hydrolysis nature silicon compounds, such as such alkoxysilane and 
chlorosilicane, as a raw material of the binder of a titanium dioxide, 3 organic-functions silane as which 
this invention persons are previously expressed in a formula (X) RSi 3 (the inside of a formula, the 
hydrocarbon group which R becomes from an alkyl group, a phenyl group, or a vinyl group, and X are 
an alkoxyl group or a halogen), Hydrolysis and a polycondensation object with 4 organic-functions 
silane expressed with a formula (X) Si 4 (the inside of a formula and X are an alkoxyl group or a 
halogen) Invention of a photocatalyst coat excellent in the workability and lightfastness used as the 
binder raw material of the titanium-dioxide particle as a photocatalyst was proposed (for example, refer 
to Japanese Patent Application No. No. 1 8363 1 [ ten to ]). 

[0006] However, by the photocatalyst coat of the point proposal which added and produced the binder to 
the titanium-dioxide particle as a photocatalyst, it was also considered that the case where a 
photocatalyst function is inadequate arises depending on an operating environment and an application, 
and there was a problem that antimicrobial activity was not exertion, in an environment especially with 
few amounts of ultraviolet rays. 

[0007] On the other hand, it is already known by carrying out little support of the suitable metal for a 
photocatalyst like researches, such as for example, P.Pichat, M.-N.Mozzanega, J.Disdier, and J.- 
M.Herrmann, Nouv.J.Chim., 6 and 559, (1982) ** H.Harada, Chem.Express, 6 [12], and 961 (1991), 
that a photocatalyst function will improve. Here, although much platinum, silver, copper, iron, cobalt, 
etc. are mentioned to a photocatalyst as a metal which carries out little support, it is known among these 
for many years that silver, copper, etc. have the very strong antimicrobial activity of the metal itself. 
Although the photocatalysis by the titanium dioxide cannot demonstrate antibacterial effectiveness in a 
dark place since it needs the ultraviolet rays included in sunlight, a fluorescent lamp, an ultraviolet ray 
lamp, etc., it can give the antimicrobial activity in a dark place by adding silver and copper. 
[0008] By the way, since the photocatalysis by the titanium dioxide occurs on a titanium-dioxide front 
face, when it uses for antifungal, the part of the mold which is in contact with the titanium dioxide is 
decomposed, but in order not to decompose mold but to continue growing up, it is very difficult [ it ] in 
the location which separated a few from the front face to demonstrate an antifungal effect only with a 
titanium dioxide under an optical exposure. On the other hand, the silver of producing the photocatalyst 
coat which adds silver and contains a titanium dioxide for antifungal from effectiveness being not only 
in antibacterial but in antifungal very much is very desirable. 

[0009] Although being added by the raw material as a metal salt is common as for silver or copper when 
supporting silver and copper to the photocatalyst coat containing a titanium dioxide Since it has the 
property for complex ion to serve as floe of metal silver, or an oxide by photochemical reaction or 
oxidation, and to change brown or black, When the silver of extent which can demonstrate an antifungal 
effect was added, there was a problem of discoloring by the heat at the time of coat baking or the 
ultraviolet rays at the time of coat use, and there was a problem that it could not be used in the 
application which thinks especially a fine sight as important. On the other hand, although the 
discoloration at the time of coat use was small when copper salt was used, there was a problem that it 
was difficult to demonstrate an antifungal effect. 

[0010] The purpose of this invention solves the trouble of the invention technique of a point proposal of 
the above-mentioned this invention persons. 3 organic-functions silane expressed with a formula (X) 
RSi 3 (the inside of a formula, the hydrocarbon group which R becomes from an alkyl group, a phenyl 
group, or a vinyl group, and X are an alkoxyl group or a halogen), Hydrolysis and a polycondensation 
object with 4 organic-functions silane expressed with a formula (X) Si 4 (the inside of a formula and X 
are an alkoxyl group or a halogen) In the photocatalyst coat excellent in the workability and lightfastness 
used as the binder raw material of the titanium-dioxide particle as a photocatalyst Raise sharply 
photocatalyst functions, such as antibacterial [ of the coat produced by adding copper salt with silver salt 
in a raw material ], antifungal, and deodorization, and it also sets to any of an optical exposure 
environment or a dark place. The photocatalyst coat which has antibacterial [ outstanding ], antifungal, 
and a deodorization function, and was excellent in workability and lightfastness is offered. Furthermore 
also when the silver salt of extent which can demonstrate an antifungal effect is added, discoloration by 
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the heat at the time of coat baking or the ultraviolet ravs at the time of coat use is small. It can be used 
also for the application which thinks especially a fine sight as important, and also can form in the front 
face of all base materials, such as a metal and plastics, and if it is the base material excellent in 
workability, it is in offering the photocatalyst coat which can be formed and its formation approach of a 
photocatalyst coat by precoat. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, deodorization by this 
invention, antibacterial, and the photocatalyst coat that has an antifungal function and was excellent in 
workability and lightfastness 3 organic-functions silane expressed with a formula (X) RSi 3 (the inside 
of a formula, the hydrocarbon group which R becomes from an alkyl group, a phenyl group, or a vinyl 
group, and X are an alkoxyl group or a halogen), It is characterized by consisting of hydrolysis and a 
polycondensation object with 4 organic-functions silane expressed with a formula (X) Si 4 (the inside of 
a formula and X are an alkoxyl group or a halogen), the titanium-dioxide particle as a photocatalyst, 
silver as an antimicrobial agent and an antifungal agent, and copper as an antimicrobial agent. 
[0012] Next the formation approach of the photocatalyst coat by this invention 3 organic-functions 
silane expressed with a formula (X) RSi 3 (the inside of a formula, the hydrocarbon group which R 
becomes from an alkyl group, a phenyl group, or a vinyl group, and X are an alkoxyl group or a 
halogen), 4 organic-functions silane expressed with a formula (X) Si 4 (the inside of a formula and X are 
an alkoxyl group or a halogen) Under existence of alcohol or other organic solvents, water and an acid 
catalyst, the silver salt as an antimicrobial agent and an antifungal agent, and the copper salt as an 
antimicrobial agent Carry out a polycondensation, form the sol for photocatalyst coat formation, and this 
sol for photocatalyst coat formation [ hydrolysis and ] [ whether it mixes with the titanium-dioxide 
particle as a photocatalyst, and ] Or a titanium-dioxide particle is mixed from the time of reaction 
initiation of the above-mentioned silane compound, a titanium-dioxide particle content sol is applied to 
base materials, such as a metal plate, and it is characterized by drying or making it heat-treat at the 
temperature of 500 more degrees C or less after desiccation. 
[0013] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained. 
[0014] First, deodorization by this invention, antibacterial, and the photocatalyst coat that has an 
antifungal function and was excellent in workability and lightfastness contain a titanium dioxide, 3 
organic-functions silane, 4 organic-functions silane, the silver as an antimicrobial agent and an 
antifungal agent, and the copper as an antimicrobial agent. 

[001 5] The object prepared by all technique, such as a particle obtained by the particle prepared by the 
industrial technique, such as a sulfuric-acid method and a chlorine method, or the hydrothermal method, 
and the sol-gel method, may be used, and any in powdered or the condition of having made the liquid 
distributing powder are sufficient as the titanium dioxide used by this invention as a condition of a 
particle. 

[0016] In addition, although a less than lOOnm particle J itanium dioxide is obtained for the titanium 
dioxide for pigments whose diameter of a primary particle is about 0.2-0.3 micrometers, and the 
diameter of a primary particle according to preparation conditions by the sulfuric-acid method and the 
chlorine method, especially the particle titanium dioxide prepared by the chlorine method a primary 
particle is small and specific surface area is large is desirable. 

[001 7] The crystal form of the titanium dioxide prepared industrially is the mixture of a rutile mold, an 
anatase mold or a rutile mold, and an anatase mold, and the crystal of a bull kite mold may deposit by 
the hydrothermal method. In this invention, although the titanium-dioxide particle of any crystal form 
can be used, the titanium oxide of amorphism may be contained depending on the case. As crystal form, 
the mixture of an anatase mold or a rutile mold, and an anatase mold is desirable, and the object which 
contains an anatase mold with high quantum efficiency 30% of the weight or more by the ratio in a 
crystal component is still more desirable. 

[0018] Moreover, although 80 or less % of the weight of a suitable amount is added by the concentration 
in a coat according to the coat property which needs a titanium dioxide, since the workability of a coat is 
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inferior when titanium-dioxide particle concentration is high, in the concentration in a coat, it is 
desirable [ when titanium-dioxide particle concentration is Inw^diephotocatalyst effectiveness is small, 
and / titanium-dioxide concentration ] thatit-is^^60 % of the weigntx 

[0019] Moreover, in the above, 3 organic-functions^rhme-ased by this invention is expressed with a 
formula (X) RSi 3 (the inside of a formula, the hydrocarbon group which R becomes from an alkyl 
group, a phenyl group, or a vinyl group, and X are an alkoxyl group or a halogen). 
[0020] Methyl triethoxysilane, ethyltriethoxysilane, phenyl triethoxysilane, vinyltriethoxysilane, methyl 
trimetoxysilane, a methyl TORIKUROROE silane, an ethyl TORIKUROROE silane, a vinyl 
TORIKUROROE silane, etc. are mentioned, and, specifically, at least one or more kinds are used. 
[0021] 4 organic-functions silane used by this invention is expressed with a formula (X) Si 4 (the inside 
of a formula and X are an alkoxyl group or a halogen), and is a thing. 

[0022] A tetra-ethoxy silane, a tetramethoxy silane, a tetra-chloro gardenia fruit run, etc. are mentioned, 
and, specifically, at least one or more kinds are used. 

[0023] After mixing the above-mentioned 3 organic-functions silane and 4 organic-functions silane in 
this invention, the oligomer of hydrolysis, the objects which carried out the polycondensation, or these 
silane compounds may be mixed for the case where hydrolysis and the object which carried out the 
polycondensation are used as a binder, and the above-mentioned 3 organic-functions silane and 4 
organic-functions silane, respectively, and hydrolysis and the object which carried out the 
polycondensation may be used. 

[0024] if the mixing ratio of 3 organic-functions silane used by this invention and 4 organic-functions 
silane is expressed with the mole ratio of 3 organic-functions silane:4 organic-functions silane =x: (1-x) 

- 0.3<=x<0.7 — it is 0.4<=x<=0.6 preferably. In addition, in using the oligomer of the above-mentioned 
silane compound for the raw material of a binder, the above-mentioned mole ratio is equivalent to a 
monomer reduced property. It is because R (hydrocarbon group) will decrease in a coat if x is too small 
here as for having limited the range of x as mentioned above, so the workability of a coat falls, and the 
dispersibility of the titanium-dioxide particle in the inside of the sol containing the binder generated 
from the above-mentioned silane compound will fall when a titanium-dioxide particle front face is a 
hydrophilic property if x is too large. 

[0025] Although especially the silver salt and copper salt that are used in this invention are not limited, a 
silver nitrate, silver sulfate, a copper nitrate, a copper sulfate, a cuprous chloride, a cupric chloride, and 
copper carbonate are raised, for example. At least one sort of silver salt and copper salt are used out of 

[0026] A metal's of silver salt [ in the photocatalyst coat by this invention ] and copper salt existence 
condition is further considered [ that a silver oxide may also be contained and ] including complex ion 
and/or metal silver at least as a silver component, although it is unknown. Moreover, it is further 
considered [ that copper oxide may also be contained and ] including a copper ion and/or metal copper at 
least as a copper component in a coat. In the produced coat, complex ion and/or metal silver work as an 
antimicrobial agent and an antifungal agent, and a copper ion and/or metal copper work as an 
antimicrobial agent. 

[0027] the above-mentioned presentation — setting - silver salt — metal silver conversion — carrying out 

- 0.01 - 5 % of the weight and copper salt of a titanium dioxide - metal copper conversion - carrying 
out — 0. 1 - of a titanium dioxide — it adds 40% of the weight. 

[0028] As mentioned above, when adding silver salt and copper salt to coincidence as a metal salt adds 
only silver salt, antibacterial and the antifungal force are enough, but when only copper salt is added to a 
coat discoloring at the time of baking or use, it is because antifungal effect of a certain thing with 
sufficient antimicrobial activity with small and discoloration is not obtained at the time of baking of a 

[0029] The addition of silver salt is limited as mentioned above because the discoloration at the time of 
coat baking and use is large when the antifungal force is not fully demonstrated but adds in a large 
quantity from an upper limit in the addition of under a minimum. 

[0030] It is because the discoloration at the time of coat baking by addition of the copper salt itself or 
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use will become large if that the addition of copper salt is limited as mentioned above cannot control the 
discoloration at the time of coat baking by addition of silver salt, or use in the addition of under a 
minimum but it adds in a large quantity from an upper limit. 

[0031] As a raw material of the photocatalyst of this invention, in order to raise the bonding strength of 
a coat, and thermal resistance, it is desirable to add an aluminum hydroxide. If many this is added too 
much, since the ratio of the titanium dioxide in a coat will become small and the photocatalyst 
effectiveness will fall, as for an aluminum hydroxide, it is desirable that the aluminum hydroxide is 
contained at 0 - 50% of the weight of a rate to a titanium dioxide. 

[0032] In addition, as for the thickness of the photocatalyst coat by this invention, it is desirable that it is 
0.05-5 micrometers. 

[0033] Next, the formation approach of the photocatalyst coat of this invention consists of preparation 
and coat formation of the sol for photocatalyst coat formation. 

[0034] ** The sol for photocatalyst coat formation in preparation this invention of the sol for 
photocatalyst coat formation is obtained by mixing alcohol or other organic solvents, water, an acid 
catalyst, silver salt, and copper salt by the predetermined ratio, and stirring a titanium-dioxide particle, 3 
organic-functions silane, and 4 organic-functions silane. In addition, in order to raise the bonding 
strength of a coat, and thermal resistance in addition to the above-mentioned raw material, it is desirable 
to add an aluminum hydroxide. 

[0035] Here, as for an acid catalyst, organic acids, such as inorganic acids, such as a sulfuric acid, a 
nitric acid, and a hydrochloric acid, an acetic acid, and oxalic acid, are used. 
[0036] In addition, the oligomer of hydrolysis, the thing which carried out the poly condensation, or 
these silanes compound may be mixed and used for 3 organic-functions silane and 4 organic-functions 
silane which are the raw material of the binder of a titanium dioxide, respectively, and they may add a 
titanium-dioxide particle to which timing before the reaction of a silane, and after a reaction. 
[0037] When the ratio of raw materials other than a titanium dioxide, silver salt, copper salt, and an 
aluminum hydroxide is expressed with the mole ratio of organic solvent:water:acid-catalyst =x:(l- 
x):y:z:a of 3 organic-functions silane:4 organic-functions silane:alcohol or others in the above- 
mentioned sol raw material, the values of x, and y, z and a are 0.3<=x<0.7, 0.5<=y<=l 000, 
0.5<=z<=1000, and 0.00001<=a<=l, respectively. 

[0038] In the above-mentioned presentation, it is as the above-shown about the value of x first. If y 
exceeds 1000, since with [ y ] 0.5 [ less than ] it is difficult to distribute a particle, and the formed 
element concentration of the prepared sol for photocatalyst coat formation is too low and uniform coat 
formation is difficult, it is not desirable. Moreover, if time amount exceeds ****** and z exceeds 1000 
to hydrolysis of a silane, since a sol may lose and gel a fluidity with [ z ] 0.5 [ less than ], it is not 
desirable. Moreover, if with [ a ] 0.00001 [ less than ] advance of the hydrolysis reaction of a silane 
becomes slow and a exceeds 1, since the period which a reaction progresses too much early and can 
apply the sol for photocatalyst coat formation to homogeneity will become short, it is not desirable. 
[0039] Although especially the process of the titanium dioxide used for preparation of the above- 
mentioned sol for photocatalyst coat formation is not limited, especially its particle titanium dioxide 
prepared by the chlorine method a primary particle is small and specific surface area is large is desirable. 

[0040] In addition, when using the titanium-dioxide particle which the liquid was made to distribute, the 
liquid of a dispersion medium is also contained in the above-mentioned presentation. 
[0041] Although the particle of all crystal form can be used and the titanium oxide of amorphism may be 
contained, as crystal form, the titanium dioxide used for preparation of the above-mentioned sol for 
photocatalyst coat formation has the desirable mixture of an anatase mold or a rutile mold, and an 
anatase mold, and its object which contains an anatase mold with high quantum efficiency 30% of the 
weight or more by the ratio in a crystal component is still more desirable. 

[0042] Moreover, although 80 or less % of the weight of a suitable amount is added by the concentration 
in a coat according to the coat property which needs a titanium dioxide, since the workability of a coat is 
inferior when titanium-dioxide particle concentration is high, in the concentration in a coat, it is 
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desirable [ when titanium-dioxide particle concentration is low, the photocatalyst effectiveness is small, 
and / titanium-dioxide concentration ] that it is 5 - 60 % of the weight. 

[0043] In addition, as long as the number of averages of R per Si in a silane (hydrocarbon group) is 
within the limits of 0.3 or more pieces [ less than 0.7 ] in the above-mentioned presentation, a part of 
presentation of the above-mentioned 3 organic-functions silane used by this invention may be made into 
2 organic-functions silane expressed with general formula R2 Si (X)2 (the inside of a formula, the 
hydrocarbon group which R becomes from an alkyl group, a phenyl group, or a vinyl group, and X are 
an alkoxyl group or a halogen). 

[0044] ** In coat formation this invention, the above-mentioned sol for photocatalyst coat formation is 
applied to base materials, such as a metal plate, a panel, a tile, and plastics, through direct or a barrier 
layer. Any approaches, such as a DIP coat, a spray coat, a bar coat, and a roll coat, can be used for the 
method of application. 

[0045] The photocatalyst film can be obtained by drying the base material which applied the above- 
mentioned sol for photocatalyst coat formation at the temperature beyond a room temperature. When 
forming a coat for a short time, in addition to desiccation, you may heat-treat below 500 degrees C, but 
since R (hydrocarbon group) combined with Si atom carries out baking desorption and the flexibility of 
a coat falls when long duration heat treatment is carried out at 400-500 degrees C, in order to maintain 
workability, heat treatment of 300 degrees C or less is desirable. 

[0046] Although especially the thickness of a photocatalyst coat is not limited, when formation of the 
coat which does not have a defect when thickness is less than 0.05 micrometers is thick difficult beyond 
the need, there is no improvement in the photocatalyst effec tiveness mrresp nnHing to thickness, and 
since it is uneconomical, it is desirable [ thickness ] maftF TsO.05-5 mic rometers^ However, in also 
serving as and using functions, such as ultraviolet-rays electric shielding by theutanium dioxide, even 
thickness 5 micrometers or more does not interfere. 

[0047] In addition, in the above-mentioned coat formation, when base materials _ar g plasti cs, since a base 
material is decomposed by the titanium dioxide, generally a barrier layer is "established between a base 
material and a photocatalyst coat, but there are few parts where the titanium-dioxide particle in a ( 
photocatalyst coat touches a base material, and when a chalking does not happen in actual use, it is not 
necessary to establish a barrier layer. 

[0048] Manufacture of the photocatalyst coat by this invention consists of preparation and coat 
production of a photocatalyst sol. 

[0049] In addition, in applying a photocatalyst coat to a plastics base material, it establishes a barrier 
layer between the coats which include that plastics are touched and decomposed into a direct titanium 
dioxide for plastics and a titanium dioxide for a ****** reason. Furthermore, when a base material is 
soda lime glass, sodium is spread in the photocatalyst film at the time of photocatalyst coat baking, and 
a barrier layer is established in order to prevent that photocatalyst activity falls. 
[0050] As the above-mentioned barrier layer, although inorganic substances, such as a silicon dioxide 
and an amorphism titanium dioxide, can mainly be used The substrate film for photocatalyst coats of a 
publication [ Japanese Patent Application No. / No. 1 83632 / ten to / which this invention persons 
proposed previously ] It is the optimal, when it can use suitably as a barrier layer of the photocatalyst 
coat of this invention and you need especially workability, since the adhesion of a photocatalyst coat can 
be raised with surface irregularity since it is inorganic-organic complex which has irregularity on a front 
face, and it excels in workability. 

[0051] In the above, the photocatalyst coat by this invention has the outstanding workability because R 
(hydrocarbon group) combined with Si originating in 3 organic-functions silane remains in a coat and 
gives flexibility. Moreover, even if that the photocatalyst coat by this invention is excellent in 
lightfastness has few organic radical components which consist of R in a coat compared with the 
inorganic frame component which consists of a Si-O-Si component and oxidization decomposition of 
the organic radical component in a binder is carried out by the photocatalyst effectiveness of a titanium 
dioxide, it will be because most binders in a coat consist of a Si-O-Si component which is not 
decomposed by the photocatalyst effectiveness of a titanium dioxide and a chalking does not happen. 
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[0052] Since the photocatalyst coat by this invention has the deodorization which was excellent in 
workability and lightfastness and was moreover excellent also in the bottom of an optical exposure, and 
which environment without light, antibacterial, and an antifungal function, it can be equal to the use 
under all environments. 

[0053] Moreover, especially the photocatalyst coat by this invention can be applied to the base material 
of an application with the need of maintaining fine sights, such as panel material, at the time of coat 
baking or use since discoloration is small, and can be used suitably. 

[0054] In addition, if the photocatalyst coat by this invention is applied to base materials, such as panel 
facing, and light is irradiated, oxidative degradation of the harmful matter, such as an odor component, 
can be carried out according to the photocatalyst effectiveness of titanium oxide, and air clarification can 
be planned. Moreover, when the photocatalyst coat by this invention is applied to the wall and supply of 
a kitchen etc. in order to be mainly concerned with a mineral constituent for example, dirt cannot adhere 
easily, and since the photocatalyst coat by this invention can carry out oxidative degradation also of the 
dirt, such as a seasoning which remained by washing in cold water etc., according to the photocatalyst 
effectiveness, it can maintain beauty in a long period of time. 
[0055] 

[Example] Below, the example of this invention is explained with the example of a comparison. 
[0056] The panel facing which prepared the paint film which uses polyester as a principal component in 
the aluminum front face as example 1 base material was prepared. The substrate film for photocatalyst 
coats was made to form in the front face of this base material as follows first. 
[0057] Namely, Si02 with methyl triethoxysilane, the 2-propanol which is a solvent, water, a 
hydrochloric acid, and a particle size of 0.01-0.02 micrometers that 2-propanol was made to distribute 
The particle was prepared as a raw material. In addition, Si02 The 2-propanol which is distributing the 
particle was used as some solvents. The raw material was mixed so that the mole ratio of methyl 
triethoxysilane, a solvent (2-propanol), water, and a hydrochloric acid might be set to 1 :5:4:0.005 and 
particle concentration might set it 10 % of the weight, and the sol was obtained for methyl 
triethoxysilane hydrolysis and by carrying out a condensation polymerization. Subsequently, after being 
immersed and pulling up and drying the panel facing which applied the coat which uses polyester as a 
principal component on an aluminum front face into this sol at a 2mm [/second ] raising rate, it heat- 
treated for 5 minutes at 200 degrees C, and the substrate film for photocatalyst coats of 0.6 micrometers 
of thickness was formed on the panel facing which prepared the paint film which uses polyester as a 
principal component in the aluminum front face. 

[0058] Subsequently, the photocatalyst coat was formed by the following approaches on this substrate 
film. 

[0059] Methyl triethoxysilane, a tetra-ethoxy silane, 2-propanol, water, the nitric acid, the aluminum 
hydroxide, copper-nitrate 3 hydrate, and the silver nitrate were prepared as a titanium dioxide (a trade 
name P-25, product made from Japanese Aerosil, Inc.), and other raw materials. It was referred to as 
methyl triethoxysilane :tetrapod ethoxy silane:2-propanol:water:nitric-acid =0.5:0.5:5:4:0.005 (mole 
ratio) (the water of hydration of a copper nitrate is also contained in water), it mixed so that it might 
become 5 % of the weight of titanium-dioxide concentration, 1 % of the weight of aluminum-hydroxide 
concentration, 2 % of the weight (concentration which the water of hydration removed) of copper-nitrate 
concentration, and 0.1 % of the weight of silver-nitrate concentration, and these rates were stirred, and 
prepared the sol for photocatalyst coat formation. 

[0060] After having immersed the above-mentioned panel facing with the substrate film in this sol, 
pulling up at the 2mm [/second ] raising rate next and making it dry at a room temperature for 5 minutes, 
it heat-treated at 200 degrees C for 5 minutes, and the photocatalyst coat was formed. Thickness was 0.5 
micrometers when the cross section of the obtained photocatalyst coat was observed with the scanning 
electron microscope. 

[0061] On the same panel facing as example 2 example 1, the substrate film for photocatalyst coats was 
formed by the same approach as an example 1 . Subsequently, the photocatalyst coat was formed on 
panel facing with the substrate film by the same approach as an example 1 except the silver-nitrate 
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a sol being 0.075 % of the weight. The thickness of the obtained photocatalyst c 
0.5 micrometers. 

[0062] On the same panel facing as example 3 example 1, the substrate film for photocatalyst co< 
formed by the same approach as an example 1. Subsequently, the photocatalyst coat was formed 
panel facing with the substrate film by the same approach as an example 1 except the silver-nitra 
concentration in a sol being 0.05 % of the weight. The thickness of the obtained photocatalyst co; 

[0063] On the same panel facing as example 4 example 1, the substrate film for photocatalyst co: 
formed by the same approach as an example 1 . Subsequently, the photocatalyst coat was formed 
panel facing with the substrate film by the same approach as an example 1 except the silver-nitrai 
concentration in a sol being 0.025 % of the weight. The thickness of the obtained photocatalyst a 

[0064] On the same panel facing as example 5 example 1, the substrate film for photocatalyst coj 
formed by the same approach as an example 1 . Subsequently, the photocatalyst coat was formed 
panel facing with the substrate film by the same approach as an example 3 except heat 
temperature being 100 degrees C. The thickness of the obtained photocatalyst coat was 



[0065] On the same panel facing as example 6 example 1 , the substrate film for photocatalyst coats was 
formed by the same approach as an example 1. Subsequently, the photocatalyst coat was formed on 
panel facing with the substrate film by the same approach as an example 3 except having made it dry for 
24 hours, without heat-treating. The thickness of the obtained photocatalyst coat was 0.5 micrometers. 
[0066] On the same panel facing as example 7 example 1, the substrate film for photocatalyst coats was 
formed by the same approach as an example 1. Subsequently, the photocatalyst coat was formed on 
panel facing with the substrate film by the same approach as an example 4 except the copper-nitrate 

a sol being 1 % of the weight. The thickness of the obtained photocatalyst coat was 0.5 



[0067] On the same panel facing as example of comparison 1 example 1, the substrate film for 
photocatalyst coats was formed by the same approach as an example 1. Subsequently, the photocatalyst 
coat was formed on panel facing with the substrate film by the same approach as an example 5 except 
not adding a copper nitrate in a sol. The thickness of the obtained photocatalyst coat w as 0.5 



[0068] On the same panel facing as example of comparison 2 example 1, the substrate film for 
photocatalyst coats was formed by the same approach as an example 1. Subsequently, the photocatalyst 
coat was formed on panel facing with the substrate film by the same approach as an example 5 except 
not adding a silver nitrate in a sol. The thickness of the obtained photocatalyst coat was 0.5 micrometers. 

[0069] On the same panel facing as example of comparison 3 example 1, the substrate film for 
photocatalyst coats was formed by the same approach as an example 1. Subsequently, the photocatalyst 
coat was formed on panel facing with the substrate film by the same approach as an example 5 except 
not adding a silver nitrate and a copper nitrate in a sol. The thickness of the obtained photocatalyst coat 

[0070] About the photocatalyst coat obtained in the evaluation test above-mentioned example and the 
example of a comparison, a flexibility (workability) trial, the discoloration trial at the time of coat heat 
treatment, the radiationproofing test, the antimicrobial-activity trial, and the deodorization trial were 
performed. 

[0071] A flexibility (workability) trial is JIS first. According to the approach of K5400, it was divided 
by 1 80-degree bending and viewing using the mandril with a diameter of 2mm, and it checked whether 
there would be any peeling and evaluated. The result of the obtained flexibility trial was collectively 
shown in the following table 1. 

[0072] Next, the discoloration trial at the time of coat heat treatment was evaluated by measuring color 
difference deltaE in the Lab system of the base material before and behind heat treatment of the 



photocatalyst coat in an example and the example of a comparison using a color circuit tester SC[ by 
SUGA tester incorporated company ]-3-CH mold. In addition, since it did not heat-treat but was made to 
dry for 24 hours, the exam did not carry out the example 6. The result of the discoloration trial at the 
time of obtained coat heat treatment was collectively shown in the following table 1 . 
[0073] Next, a radiationproofing test is JIS. After irradiating ultraviolet rays for 300 hours at the base 
material which applied the photocatalyst using the ultraviolet-rays carbon arc lamp type fading-test 
machine of B775 1 convention, while checking whether the chalking would have happened to the coat, 
color difference deltaE in the Lab system of the base material before and behind UV irradiation was 
measured and evaluated using the color circuit tester SC[ by SUGA tester incorporated company ]-3-CH 
mold. The result of the obtained radiationproofing test was collectively shown in the following table 1 . 
[0074] The antimicrobial-activity trial was performed about Escherichia coli (Escherichia coil IFO 
3972) and clo KAWAKABI (Cladosporium cladosporioides IFO 6348). Fungus liquid should be related 
with Escherichia coli. 37 degrees C of trial fungus liquid which carried out preculture for 16 to 24 hours 
are again inoculated into a nutrient agar medium by ** and the nutrient agar medium. At homogeneity 
the fungus body cultivated for 1 6 to 20 hours to a phosphate buffer solution 37 degrees C Distributed 
****, The number of bacilli per ml is 2.0x105 to 1.0x106. Prepare so that it may become, and it is 
related with clo KAWAKABI. After cultivating for 25 degrees C and seven - ten days by the potato 
dextrose agar, A spore (conidium) is made to float in a dioctyl-sodium-sulfosuccinate solution 0.005%. 
After filtration and the number of bacilli per ml are 2.0x105 to 1.0x106 with gauze. It prepares so that it 
may become. After applying the substrate film and wiping with the absorbent cotton into which the base 
material (magnitude: 5cmx5cm) which applied the photocatalyst coat to the maximum front face 
infiltrated ethanol 99.5% beforehand further lightly, the air-dry thing was made into the sample. 
[0075] 1ml of fungus liquid was added on the front face of each sample, respectively. The bottom of a 
daytime white fluorescent lamp exposure or light was intercepted completely, bacteria were saved at 35 
degrees C and mold saved these at 25 degrees C. In addition, when light was irradiated by the 
fluorescent lamp, the exposure location was adjusted so that a trial side might become 1000 luxs with an 
illuminometer. Moreover, it was examined similarly, having used the polyethylene film as the contrast 
sample. Probing the survival bacillus from the sample by the SCDLP culture medium 4 hours after, the 
number of micro organisms of this inquiry liquid was measured by the standard agar medium and the 
agar plate culture method (culture and clo KAWAKABI cultivate Escherichia coli for 25 degrees C and 
seven days for 35 degrees C and two days) for having used clo KAWAKABI, and Escherichia coli 
converted it into per sample. Moreover, measurement immediately after inoculation was performed by 
the contrast sample. The result of an antimicrobial-activity trial was shown in the following table 2. 
[0076] A deodorization trial is heat sealing about the bag after fixing to the bag made from the Pori 
vinyl fluoride the base material (effective-area 200cm2) which applied the photocatalyst coat. It sealed, 
31. of air which subsequently contained ammonia lOOppm was enclosed, light was irradiated by the 20W 
black light from on this, it carried out by the approach of measuring the gas concentration in a bag with 
a gas detector 24 hours after initiation under an optical exposure, and rate of ammonia removal % of 24 
hours after was measured. 

[0077] In addition, distance of a base material and the black light was set to 30cm, measured the gas 
concentration after an optical exposure similarly [ without putting in the base material which applied the 
photocatalyst coat ], and made this the blank test. Moreover, the deodorization trial of a coat was 
performed like the above except intercepting light completely. The result of a deodorization trial of the 
formed coat was shown in the following table 3 . 
[0078] 
[Table 1] 



h 



mams ■ 

tmmi 
mm 3 ' 







HHSfct>ffl£MR 




mm 


















ytut 


*SB» 








(1000 *«) 




Gooo wa 








6. 2X105 


6.2X105 


6.2X105 


6.2X105 
















fl*«2 




m#r 


m** 






S«M3 




ikm-r 












&m-f 


»uw 


am**" 


mm 






»m-r 






mm 


SIWJ6 






420 


7 7 0 




HEffim 








tfttotinf 






#m? 












saw 


ma? 


3.1X105 


5. 0X10& 






3.1X105 


5. 5K1Q5 


3. 0X105 


5. ZX105 




*M8 


3. 2X105 


6. 1X105 


3. 3X105 


5.3X105 



[Table 3] 



mnitm 



£ttM5 



The photocatalyst coats by examples 1-7 were the deodorization which is excellent also in flexibility 
(workability) and lightfastness, and was excellent also in the bottom of an optical exposure, and which 
environment without light, antibacterial, and a thing which has an antifungal function so that clearly 
from the above-mentioned tables 1-3. Moreover, the base material of the examples 1-5 which heat- 
treated the photocatalyst coat, and an example 7 had the very small discoloration before and behind heat 
treatment. In addition, since the photocatalyst effectiveness was demonstrated when light is irradiated, 
the result that the deodorization force excelled more compared with the case where he has no optical 
exposure was brought. On the other hand, although the photocatalyst coat by the example 1 of a 
comparison is excellent in flexibility (workability), deodorization, antibacterial, and an antifungal effect 
and the chalking did not happen after the radiationproofing test, since silver salt was added without 
adding copper salt, the color difference before and behind a radiationproofing test and the color 
difference before and behind coat heat treatment became large. Moreover, although flexibility 
(workability), lightfastness, deodorization, and antibacterial effectiveness were excellent in the 
photocatalyst coat by the example 2 of a comparison and its color difference before and behind coat heat 
treatment was also small, since it added copper salt, without adding silver salt, an antifungal effect was 
hardly seen. Although flexibility (workability), lightfastness, and the deodorization effectiveness are 
excellent in the photocatalyst coat by the example 3 of a comparison and its color difference before and 
behind coat heat treatment is also small, since it had not added silver salt and copper salt, in this test 
condition, most of antibacterial and an antifungal effect was not seen. 

[0079] In addition, in the deodorization trial, the elimination factor of ammonia was 3 4% in the blank 

test. This is considered for ammonia to stick to the bag used for the trial. 

[0080] 

[Effect of the Invention] The photocatalyst coat by this invention is 3 organic-functions silane expressed 
with a formula (X) RSi 3 (the inside of a formula, the hydrocarbon group which R becomes from an 
alkyl group, a phenyl group, or a vinyl group, and X are an alkoxyl group or a halogen) as mentioned 
above, Hydrolysis and a polycondensation ooject with 4 organic- functions silane expressed with a 
formula (X) Si 4 (the inside of a formula and X are an alkoxyl group or a halogen), It is what consists of 
the titanium-dioxide particle as a photocatalyst, silver as an antimicrobial agent and an antifungal agent, 
and copper as an antimicrobial agent. Since it has the deodorization which was excellent in workability 
and lightfastness and was moreover excellent also in the bottom of an optical exposure, and which 
environment without light, antibacterial, and an antifungal function, it can be equal to the use under all 
environments. Moreover, especially the photocatalyst coat by this invention is applied to the base 
material of an application with the need of maintaining fine sights, such as panel material, at the time of 
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coat baking or use since discoloration is small, and does so the effectiveness that it can use suitably. 
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[0014] jt-r. xmnizttmn. tm. sttm 

jWflMSMi LA>oJnXfi • H3KttfcflHlfc*M«MH 

»j ■ mt'imt tx<mt . tmrnt txemt 

[0015] *««-Cffln«»)h.6rl!Mt^^yli, S8K 
[ 0 0 1 6 ] KKffifc .fcWSSSrm, iSi^tt 

fcio-aafrfStfo. 2-o. 3tLmws.nwmmz. 
fvt.. -'im^-m* ioon m^wsse? z 

Kfl^ytflS^Stf. -Wf#*3<ttSifflSl# 
[0017] iswttsasixsriSftf-? ymt&m 
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^Z^t^y&^SkfflwSCfc^-C&SA''. ^ 
[ 0 0 1 8 ] ifc. yliSSKrABStttfiE 

io -jtSM^ieeTsosMy^WT^ffa^^ffiSiisn 

fc^T5~6 0aa%TJ>-|.«* i . iff*U>. 

[0019] iftjjEfcu^-r . *%mxm^& 3int 
^5yii. srsi (x) 3 u>t». Riir/i^v^. 

20 [0020] JimCli. Jt-J-^MJX^i^y. 

X^H-'JIh*;^5V. ^-A-HJXt-*^? 

y. t'^buxt-jfi^^^y- ^wwi-^s'!' 

<ttl8aUUJBv^ix6. 

[0021] *%i!i!Tfflv>S4'iriE-y5yi±. i 
(X), (S*. xiir^3^^;«. AMt/wyy 

[ 0 0 2 2 ] JtttWCti. Th7XhJfxx5y. fh 
30 5»^^y.fh77DD^5^W 
tl.. !*-*<t{,lWHI3UJBV^ft.4. 
[0023] *SHac*UT(±±ie3HEv5yt 4W 

>Uy?-kLXm^l>%&k. iJE3W8Ei'5yt4 

\mcixh(nis=>y\ti!flm*<) ^-im.^Lx1xM 

[0024] *?M)]rfflv%S 3-ETSE>-5y 1 4Wffi->5 

yms^Jta. 3irsE>5y: 4tiE->5y=x: (i 

40 -x) «=E^JtTjg-Tt. 0. 3Sx<0. 7.eSL 
<fiO. 4SxS0. 6T3!>4. JMi'Jyttfc 
WJ y^-o)HfHcffl^S^C«. 

tt*%TL. x*«*&i-grsk. rsfl:?-?ytiffiM 

4»fiTt.SSS. ±ia->5y£-^H)J:04«L!tvs- 

yr-fe*A^-/7Kt>T-o^Sfl;^^ygi^t?)&Bitt 
imvt&fi.xhi . 

50 [0025] *lgBj Cfc uTffl^&ffiSfcJ:Vffla«. 



[0026] *JMCiSjt*^&+Ci3f«SS:ISfc 

xytixv/tta&wmiimmk ur«< . 
[0027] jjaasifcfcv^T , «e£ . ^Bsssssfc 
LTrsft^-?>«o. oi~5«a%. ittsie*. 

art-*. 

[0028] ijawAdC. UTSStlBSS: 

a. mtpxfwmttx-hhif. &mm&t>&wtfm 20 

S. 

[0029] m.&cr>mmt> s ±mni 0 cRSSftsw 

H*»*>t>*6. 

[00301 ffligw^ia^'iiewj: ^ icResnso 

-f. ±RJ: l 9*MtaSJlrt-4i:. «SS*0)8aillEJ:«. 

ferj>&. 

[0031] *«WW3Ell«IE«0BCHt LT . IfcffitraKr^ 

[ O 0 3 2 ] &i>. *«BHC.iS3B«IISdH»)B^(i. 
0. 0 5 — 5umXhi>nlfi^ jff£U>. 
[0033] ol'C, *^B03aMSSSRei5)B)£Aa 

[00 34] 0) *WdftiS»afflV^«9?S 

t,U<t±-t<0ffi«0W8BffiH. *. KttS. WZ. ts£V 50 
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[ 0 0 3 5 ] i SBHstiEii. «K. ©§*i: 
[ 0 0 3 6 ] frii. ZJHtf-^OA-f >y-WJSftT 

[0037] JJEV>MR»<9+-cnSft:?-*' SBS, 

m^S«i§«:*:K«lJSE=x: (1-x) :y:z:a 
O^WtT-S-Tt. x, y. z. aWWfflO. 
3Sx<0. 7, 0. 5SyS1000. 0. 5SzS 
1000. 0. OOOOlSaSlfiS. 

[0038] jjEfflatce^r . t-rxamtz^uxa 
mmrnnx-hz. ytfo. 5*src**iMM&TSr# 
n^itiMmrnvb") . ytn ooo&ai&t. a 

z*>'0. 5*8IT**ur. isyymtinfcttMlzm 
Wfr > 0 . ztflOOOiaiJi:. V;U#S»ttS: 

fca*«o. ooooisssreafur. 's^yoWfJtfm 

[0039] JJE3BS*SSI88B«ffl'/'K^SW=ffl^* 
[004 0 J ftfc. ffifrCftfiiS ^tZBHtf-^ 

[0041] iiwMmLmmwwmmzm^h 
x%. miminmti-yyifisztvz^xh&^bK m 

B a pBtL.T(i- T-f-f— fe'M. hhWtlVI-ivmkT^ 
— fM*ISflfli»+»iWr 3 0 Mi%ULh^t**\ 

[0042] -K<kf-^>-i±es*ft]fi«tte« 



tsu-c 5-6 oma%xh&<ntf, «t u\ 

[00 4 3] &ts. JJM£l:j3V>T^5y4«7)Si 1 
(BSfcOWR <#ffc*SS) WKlUctfO. 3KLt 
0. 7H5^»«HrtTiMltf. *^Tffl^4±t23 
■BtE^5V^ffljSO-gS^. -HEsCR! Si (X) 
2 (at*. RliT/^PS. 7i-«. ifclih'^A- 

[0044]© £JB®<£ 

[0045] JJ23t»«SfiKJBl£Jfi-/;W**mLfcWf 

* , m&a±.coig,g.T<m-n,ztizi %fm®& 

#«, c: fc 5 . ®s»ltlT-S:KS:)e)«'«.*&CI±. 

sescitiT5oo-oaTrstf!raLTt.av>* ! , 40 

0-5 0 OCTSfflfflfflLt^. S i KTElSd 

[0046] jt3ttjSEf£l8raB!S«fc < CR5£3*l#V> 
A 5 . EJitfO. 0 5/*m*S|eM^ XPa^ftiV^KW 

(J. 0. 0 5~5jumtM<W. W£ U>. fcfc'U 

[ o o 4 7 ] * 13 . ±ie«SK»)£tfc v >t . mmfiT 

!>*>'. *»JSESffi+£OrMftf-? 

[0048] ^mmz i 63Bffl(ftJB»»Sli, jtStjg 
[0049] 5:i>. 3BHBSiSIK^r7Xf--y?X»JK 

[0050] ±iJAy+-Sfc LTf±. ±fc 
tK *56«#<b*«*CffiBLfc»flFF 10-18363 
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fc LTHJitWffl-C* . BCillHt£*£fc 

[0051] JJECfclvc. *3Sn)Jt±S*««SaB 
*>'. »lfcJlo:tti*LTl»S»li. 3fTSE^5yCil3 
*t4Si tte&LfcR <*SHbK*iS) *>\ ftH+ca 
»L3aSrttS:#£Sa>«>r*S. ifc. *»nJ3e.):*3£ 

I>*t8ffi£#* ! . Si-O-SijSMOSrSattS-fHS 

rSWt** y<a«9!«l:J: OSHKHBSftftk LT 

tmmtzz-ix-im2tv<t<.->s i -o-s i 

[0052] *$&BCJ:6#«KftlRli. luxe ■ Bft 

tijvirt>g^ui?m. fits, nz.xM>frifmmtt-t 

[0053] ifr^mv,zi.mmmmi. &&&& 
enbhwommzti^x . s-fe* 5 'hsv^». m^t 

[0054] =5rfc. *?W)3K:J:43iaiHI!ftlB*/t*yU« 

3eM*SEai*(;j: v^ftStmrnvmimutrmLx^ 
■smmzmizttfx-zh. m^mMzXi^om 

siLSse^fc^rsa. 

[0055] 

[SiSWl -3?t. ^^sosatWISrltJRWfcftt^Bfl 
[00 56] Kffl{«l 
0 ki-6aiBS:ISItt^*;V«BS«SJBS:L-fc. 

[0057]1tri)*.. >f-^h'jxh^^^5yfc. 
JWTC*6 2-W«y-^t. *fc-SSfc. 2-T 
nW-^C»i)c3«fcSgO. 0 1-0. 02/im£0 
s i o 2 ST ilKHk UTfflSLfc. s 1 02 a 
TfcMS'ti-O^ 2 -Tn^y-;U±jg^«-Sfc L 
■CfflW. >^hUxb^r^5y, SfflE (2-7-0 
^ . *. «K««^Jt*« 1:5:4:0. 00 
0 5. eTitSAUOSS^fc&S^eKftSr&SU 



^tfcAOV^iftit. out. ^y^+crA-s- 

>t*^J8ff*«aU> 2mm/^«5l^±lfaST-5l 

lttr^*>l*iBS±£. »SO. 6«Tn(0iE«!WES)affl 
[00 58] *T. i(0T«S±t. HT»*ffiti 
[00 5 9] OSMfc*?V (lSift£P-2 5. B*TX 

ffiSa^fflSLfc. •Tfi.^fflitrli. >f->VMJih* 

xi/ 7 y:fh7lh^7y: 2-7H/V-)k: 
*:ffiiS=0. 5:0. 5:5:4:0. 005 (W 
it) (*C(±fi«ffl<7)*S*fc^i^* ) fc L. reit 

^>ms5SM.%. rtsatTA-s-^Aiggia* 

%. B3KSBifiK2tti% (*W*liBSiU!iif!£) . fi&S 

ffiieao. iaM%c*6±^ca^L. jswlt. 3e 
[0060] ore. zff)'/M^±m.TtmH»^)p 

If. 54HSISi&T««3ttfceL 57Ha2 0 0r-C» 

H*^^s^a«KrwKLfcfci-?., HJtaio. 5 

[006 1] SUS0i|2 

sgJSWI 1 fc [H| t^*rt^ra}«±e. 30*0! 1 fc t*S 
T-7H«SESKfflTtl6K&)B)«Lfc. OUT. V/l"f»BI 
KSSiftgtfO . 0 7 5MM%T*S i k HWiSatW 1 

Ufe*ut**«EAIfiOIS)?liO. 5«mT 

[0062] 

se«*£H) i t pj t^t*7u«j5ff ±t , seises 1 1 h 

T7tll«fiSKfflTfl61KS:»)KL^„ OUT. V^4>»« 

Btsastfo. osa»%-c»4itia*Hisas»iik 

Plt^TT«tt§;«-;W»HttJifc:. TtStffiSMS 
KLt. ^"in&THIHIESHwSWJO. 5fim-Ct> 

[0063]»£pl|4 

sjschi 1 1 pj w*>umtt±£. 9mm 1 t h t7ra 

■C5BW«ftJSfflT«!lSS)B«l-!t. out. y^+<WB 
KiEig&A-'O. 0 2 5ffll9gfi)6ittB'Hi«iSMl 

[OO64]33S0I5 



SUSWI 1 fc PI C..n*rt-SJH«±fc . SStM 1 1 PI t^S 

x-mmimfiTimm&Lt:. out. gMSHi&K 

# 1 0 0 -CTS) 6 i fc jaWiSBttM 3 fc PI t T^ffiT-Tifi 
[006 5] Se*Sff96 

T-*M«ESISfflT«»SBJ£L^. out. ^Kua^S 

**>-rc 2 4 israsas s-t»* i fc imtmmm 3 1 pi t 

[0066]SUSH7 

ss*e« 1 k m tJt*;usa»±(= . sasen 1 1 h t*a 

TTHt^BBTifiRS-JIMLfc. out. yA-4«9B 

sssiftga* ! «s%r*s i fc a*wjsas«4 1 h t* 

[0067HH8W1 

20 sbhh 1 fc [aj u.-n*jnaB»±e . mmm 1 fc PJ CSS 

T-**l*EftlSfflT«IBS©*Ufe. out. "//KMcffi 
6S8fi£Ss!n] Lfru; fc ja#H«3tH 5 fc PI t;ffffiTTtf! 

[0068]ltS8M2 

sasMi fc Pit^-*;nsH«JiK. uttem fcPJtTTffi 

T7£*«EftBfflTf!!lfi*je«Lfc. out. ■/>■*>(;:«? 
gsaSr»I L5ru; fc laWiSSSW 5 fc PI t^ffiTTJfi 

30 iiATBSfiEiSffiWKJJtiO. 5^mti*. 
[006 9] mm3 

mmm 1 1 m t^*>mwm±.i~. msm 1 1 pi tira 

T7Ht*iStftroBTtfi«*»lSL.it. ov%T. y**C« 

t7TffiTT«##/^;l^H«±t. JtftHSESSS:® 
tttfc. <#f.h7^)BI«aEiSK09K)i(iO. 5jumT*>-? 

[0070] Mit« 

±l^^fcit!i™T#'b*lJS*B«SiSffiCoUT. B 

40 mmt ittt. ftisaiKia^w^festSi. 
[0 07 1 ] st-fBgiiS (iralBOfSilMi. J I s 

K5400«Kl:»>, Sg2mm»L#£:fflUT 1 
8 0' Silf. BSC J: Offtfi. |iJ*m4^viA>i{ii2L 

t. ffp«Lt. s«,nfcws«ei«t<^s»£Ti»i 
[0072] ore. si^iSraww^eMSiiisiffiwi 

LabSt;filt6fiHAE5r. X^H^StS^ttS* 
50 7-r^7--SC-3-CHS!^fflUTa!Cg«rfcC 



iaS6SS-«^l>)fctf>. *aBM±5Q*l.£*>oifc. 

[0073] HjeetrCRIi. J I s B 7 7 5 

JBWJESrSfcfli Lfc£»fc**r«£ 3 0 0 ISiaSBSt Lfc 

fcfcfcC. «j*SBa»19SW)a«»LabjRCtelt6fe 

3-CHMS-fflHT«£LfF«Lft. f»fc*lfcB»#ttii 

[00 74] UBASMMi. *IBB (Escherichia coil 
1F0 3972) . ?O^V*b J (Cladosporim cladospori 
oides 1F0 6348) tOV^Tfftofc. Siai±*HBfcB8 
LTIi. ffii*3eig*-C3 7^C. 1 6-2 4«SISlMi§5i 

Lfci*»a»*#a5tseett»fl«issu 371c. 1 

6-2 OlSHSSLfcB** U >IS^ffiiSK%-l:M 
lml!j|*:9«ffl&A ! 2. 0X1O5-1. Ox 
10= tiSidCiBSL- ?o*"7*h-t;BLTIi. 
^xr7 r *^Ha-x*^13J(6-C25'C. 7-10BIS 
ig3iL;tia. Jfi? (#4^) SrO. 005WW3A 

as. imiafco«aR*s2. 0x105-1. ox 

10« i&SidfcflllSU TflSR*ffiffitfca3 *»C 
5cm) i. ^*99. 5%x^y-;P5rL*;**t 
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* [0075] *afi»3SHfc«x«l.Siff 1 m 1 *jHB 

SKL-C. Mli3 5r. *h'li2 5'C-C-SffLt. * 
13. ®»T-C3tJr!SM-*-|.^li!H^lt'r-tESffi*U0 

4 tm&z scd l p±s«h t*»t*>ii^sBs-ai >aj 

(ft. ^n*-7*fli*fflnfcS6g5TfiWS (*B»I± 
10 35^. 2BSiSa. ^n*7*e«2 5X:. 7 Brans 

£. TI»2fcSUfc. 

[0076] mMCMii. 3BK«ftlB£SeiiU:S» 
(«Sf200cm' ) *#>J7vft.t-ft,m?&£ 

y t - r 1 0 0 p p m jt/-^3S 3 'J y h a-sma 

U £»±*fe20W75-»?5-f hfcJ:95t£!HSt 
U MJffflftl*^ 2 4eHaC#^fiBaiffCJ: OS 

[0077] £8. Sttfc:/5T.754K>5EKI±3 0 

it . KSCSW Sit EWIthKt BSC LTfS 

wnmfiMM.ifttotz. mi&uz&mnsimmem 

TEiS3fcSL£. 
[0078] 

Kill 



£ (AE) 
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♦ frets'). Sm»iaB5f*«Ofellt,/jNSv^. jgiSJSs 

(jniit) - mm., mm^mtmvcan. &mm 

[0080] 

srs i (x> 3 <iw». ri±t;ns-^s. 

*->;HS. ±fcli'\o>'yC*4)T*Sh.4 3Wlgi- 



i^»7»affli«jlWBiS^-fi* ! ^SC'h^V> 



■ aSteHafc . jtSMKfc LZcr>Z&tt.1-i> Vfr? 
tiOMtOT. Inltt • M*ttCWu L*>t3BH 

[0081] st;fc*JMiC.k MMM^JBlSTj* 
li. IMtnXoC. SRSi (X) 3 RliTA- 

N50 Stl63f^5yt. 5SSi (X), (jW. Xli7 



tut/raws:, sam ■ is*>y*Jfc lt^jsks. fit 
?*a*u zm\t*9yn^^vivi-kwm<m 
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l^3-htiO*IWIE*HtfMB)S*t»rffi'C**t^5J9 



C08K 3/08 C08K 3/08 

3/22 3/22 
C08L 83/04 C08L 83/04 

// C 0 1 G 23/047 C 0 1 G 23/047 

(72)W8& *B1 «E£ Ff-Mm) 4G047 CA05 CB06 CC03 

JSfTp«lliBr6T224#Jfi 4G069 AA04 AA08 BA01A BA01B 

Affist^ftfl BA04A BA04B BA48A BB02A 

BB06A BB06B BC31A BC31B 
BC32A BC32B BD05A BD05B 
BE01A BE01B BE01C CA01 
CA17 DA06 EA20 FA06 FC08 
4H011 AA02 AA03 BA01 BA06 BB18 

BC19 DA11 DC10 DH07 
4J002 CP031 CP081 CP141 DA077 
DD077 DE097 DE136 DE148 
DE247 DF037 DC047 FD187 
G1I00 HA04 



